cpmmission, appointed to investigate into alleged prevalence of over-pressure in English schools, reported that a number of cases of serious illness, and some of actual death, had undoubtedly been caused directly by school work. Most of us could point to similar cases, which may well be regarded as very extreme, and are to be estimated, not by their number but by their significance, as indicating a certain tendency in school life. There are many degrees of injury short of death. The occurrence of even one death or serious illness, caused directly by school work, is sufficient to stamp that work as in some way inconsistent with the laws of health, and to suggest the existence of much evil in connexion with it, which may never come to the knowledge of the public. In medical practice we have all frequent occasion to observe close relation between prize taking at school and pale cheeks, poor appetite, headaches, sleeplessness, and other indications of deteriorated health, with a tendency to nervous affections at the time or in later years. These and other facts which might be mentioned fully justify the inference that school procedure runs upon unsafe lines, and that the danger to the pupils is in proportion to the pressure under which it is driven. in the work of education ; with an occasional check or caution from the established physiological laws." The assumption here is that education has to do with something apart from, or only loosely associated with, our physical being, which is looked upon rather as a hindrance by " occasional checks " of the kind I have just referred to, than as having any direct bearing upon the work. It is scarcely necessary to point out to this meeting that, apart from moral training, education has to do entirely with brain action, which is as purely physical as is the action of any other organ of the body.
It is the result of physical growth and development, is kept up by nutrition and blood change in the part, is subject to fatigue, and is directly affected by injury and disease. Instead, therefore, of physiology being distinct from education, it is the basis upon which all true and safe educational procedure must rest. It is true and may be right that the teacher does not inquire into the means of keeping up the health of his pupils, just as the builder may not trouble himself about the principles of architecture upon which his plan is drawn. It is essential, however, that the builder's plan be correctly drawn upon sound principles, otherwise his work is certain to prove a failure and a danger. The medical profession, as the only recognised authorities in physiological law, are or ought to be in the position of architects in educational procedure, and it is for them to lay down the plan upon which the practical educationist may work with safety. If they neglect this duty, it is certain to be neglected, as no one else is in a position to take it up. It is for such a meeting as this to consider how far responsibility for educational failure and disaster may be held to rest upon our / 100 DISCUSSION ON THE PHYSIOLOGY OF EDUCATION. shoulders, and also, perhaps, how far the physiological knowledge of our profession should be applied and paid for by the State.
Without occupying your time with further preliminary remarks, I shall endeavour to give a very brief sketch of the physiological facts and principles which I consider ought to rule in all educational procedure; after which I hope the question will be taken up by some whom I see present much better qualified than I am to speak with authority on the subject. Whatever views may be held with regard to the abstract principle of mind which it is the special province of education to cultivate, there can be no doubt of the fact that mental action is entirely dependent upon the mechanism and functional power of the brain. The primary object of education must, therefore, be to secure a well-grown, well-developed, healthy, and vigorous brain as the foundation upon which to rear a well-furnished and welltrained mind. If there were really any antagonism between these two objects, which there is not, the former ought to have the preference. A strong, healthy brain will do much to educate itself, and will be thoroughly effective so far as its knowledge goes; whereas a weak, ill-developed brain will be weak in thinking power, however stuffed it may be with verbal learning.
The first point to be considered with regard to the brain of the child is that it is immature. From the embryo it has made enormous strides in growth and development, and at the commencement of school life has advanced a long way in knowledge and intelligence. It is yet, however, far from complete, and the processes of growth and development, along with the acquisition of knowledge and ideas, are still actively going on. Upon these must entirely depend ultimate brain power as applied in mental action; and it is to them, as the physiological basis of education, that I wish especially to direct your attention.
Growth is a continuous process, and to attain to the highest results it must go on smoothly and uninterruptedly from birth to maturity. It no doubt varies considerably at different times, but each day and each hour adds its special increment to the growing organism. The ultimate result is the complement of each day's addition during the period required to complete the human frame. This period has a certain fixed limit, when no further addition can be made. For complete growth every hour up to this point must be fully utilized, and any interruption of the process is so much deducted from ultimate size and strength. In the transverse section of a tree we can examine, in the concentric circles caused by the winter's cessation, the result of each year's growth. A taken that all receive due consideration. Were the regulation of mental activity left to the arbitrary will of the teacher, what chance would there be of all these conditions and considerations being duly observed ? Fortunately there is another educator in the field, one who has all the knowledge and power which are of necessity wanting in the schoolmaster. After forming a human being in embryo, and bringing it through all its stages to the period of school life, Nature does not retire from the field, and leave the work to be taken up and completed by another. The provisions which have succeeded so far are still in force, and no less efficient for the future.
All our organs are of necessity automatic in their action; and almost all perform their functions, and look after their own wellbeing, without our consciousness or our being able to control them in the slightest degree. Only such as have external relations? the stomach, the muscles, and the mental powers?are in any way subject to the will, and these only as regards such relations. With them activity is automatic and self governing as with the others; and the duty of the will is simply to guide and direct these activities in accordance with external relations. Organic conditions and requirements are intimated to the will, and the rule of the will is dominated by instinctive feelings springing directly from the part concerned. These may be classed as desire and pleasure, prompting to, and discriminating action, on Great part of the young child's time is spent in sleep or in mental apathy, there not being ideas sufficient to fill up the whole day. In the older child, again, ideas have become so numerous that they cannot all find time for the exercise they would willingly take, and it becomes, to some extent, a matter of selection and survival of the fittest. Still, the exercise of each, however it may come short of, must never exceed that suited to its organic condition at the time, otherwise the organism will be injured and weakened for the future. This regulation of activity is amply provided for by inclination, just as with the individual muscles; and as with the muscles, so with the ideas and mental powers, the tendency is to full development of the whole. The office of the teacher in this respect is to aid and direct activity into the most useful channels, on the principle that the parts of the mind most exercised in this way will be strongest in the future. it very difficult to learn. He did not think it wonderful that children should object to learn it, but learn it they must. A bad speller could never get on at any examination, and those who did not learn spelling when young never seemed to learn it during the rest of their lives. He did not think society was conducted on the best possible principles, but as it stood it was impossible to make the maintenance of the highest growth in the child the prime and only object, any more than to make the highest health in the adult their exclusive aim. When health was in danger of being lost they were called in as counsellors, when it was their duty to save health and life. The fact is, the children of the country were all engaged in a race of competition. It was all very well to say that those who were in the front were running too fast?very likely they were, but those who fell behind were in much danger of losing rank which they could never regain. He The President, before calling on Dr Strachan for his reply, offered the thanks of the Society to the eminent teachers who had enlivened the meeting with their presence, and especially to Dr Ferguson and others who had enlightened it with their observations. As the hour was late, he would do no more than to enforce the necessity insisted on by Dr P. A. Young of making due provision at all their day-schools for proper feeding of the children about mid-day. It was of the utmost importance that they should not be allowed to go on working from 8 to 3 o'clock without having a good square meal some time between these hours.
As regards physical training in connexion with their public day-schools, he believed great advantage would accrue to the children if they were made to pass through a regular daily drill in a well-ventilated gymnasium after their class-work for the day was over.
In Amherst College, Massachusetts, all the students were obliged to attend such a drill in a gymnasium gifted some years ago to the institution by an old alumnus. The effect on the health of the students had been very remarkable.
They had statistics to show that whereas formerly the morbidity and mortality increased with each successive year during the four years of study, the health conditions had been completely reversed since the gymnasium was opened, the sickness and the death-rate diminished in each successive session, and the fourth year's men were now found to be more vigorous than the freshmen who had just come up to college. There could not well be any subject more worthy of discussion than the successful upbringing of our children. The young of a nation were its most valuable possession, worth more than all its bank reserves, its ironclads, and armed regiments.
,/ f Dr Strachan thought it was unnecessary for him to take up the time of the meeting with any lengthened reply, as tHe' discussion had drifted away from the subject of his paper, and gone into details which it was impossible for him to take up. Dr Ireland questioned whether the subject was a proper one for this Society, which, he said, had to do with pathology rather than physiology; but the medical profession had never confined itself to dealing merely with morbid conditions. The removal of the causes of illness?as in sanitary matters?had long been an object with their profession, and he thought might well be so with this Society. It was with this view that he had ventured to bring this subject before them. It was of little use their pointing out this evil, and that as being caused by school-work, unless they could at the same time indicate on what principles they could be guarded against. His object had been to lay down the principles upon which education should be conducted, and by which they might be able to judge when school procedure was tending to evil before the evil showed itself. Eeference had been made to the connexion between what was called higher education and injury to certain functions; but he denied that this could ever be the case with true education, which was a perfectly natural process, consistent with the full development of all the functions. He held that so long as education was conducted upon right lines, health could never suffer in consequence of it. Great evils in connexion with school-work were fully acknowledged, and it was quite time for the medical profession to come to the front with some sort of guidance as to how they might be avoided.
